Enhancing Cloud Droplet Number Concentration Contact me:

University

Civil & nasch@andrew.cmu.edu

Environmental

Representation in Global Climate Simulations

Noah Asch?!, Paul Field? ,Pratapaditya Ghosh'?3, Salil Mahajan®, Wei Zhang*, Hyun Kang* Hamish
OAK RIDGE Gordon*

National Laboratory Sharing is

Introduction Autoconversion Tuning for CASIM

* Aerosol-cloud interactions (ACI) are currently the largest uncertainty

e Simulated Aitken and accumulation mode aerosol concentrations

Autoconversion rate is

in climate simulations, with major effects on radiative forcing enhanced to improve are compared to observations from the NASA Atmospheric
projections radiation and liquid water | : Tomography (ATom) Mission across a full range of latitudes
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* Cloud Droplet Number Concentration (N, ) critically controls ACI by SW TOA, CASIM On _ N-L¢ | At high latitudes, the UM underestimates accumulation mode
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* Applying an aerosol correction factor to CASIM reduces high-
latitude N, biases by ~60%, but activation-related biases persist
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 Global simulations are run at a resolution of 1.875°x1.25° (lon x lat) . . 7 02
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e CASIM uses the prognostic Abdul-Razzak and Ghan (2000) aerosol S e . e ——
activation parameterization, where turbulent kinetic energy (TKE) Use Of the COSP Sate”|te S|mu|at0r BN N i 6T i T
and its scaling factor (c) are used in the calculation of activation EEE 2
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e COSP uses both macrophysical and microphysical inputs from the UM
. : radiation scheme

* Toincrease N, above the surface, we linearly scale c from zero at the ACknOWIEdgementS

surface to one at 200 m and add convective TKE into activation Special thanks to the Navy through the National Defense Science &

e COSP improves model agreement with remotely sensed effective radius

(r,), but worsens agreement with cloud optical depth (z,.) Engineering Graduate (NDSEG) Fellowship Program and the Oak Ridge

National Laboratory for funding and support.
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